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Key Questions  

Á Is it necessary to conduct a stochastic economic 

dispatch for the (near - ) real - time operation ? 

ÁHow to formulate a stochastic look -ahead 

economic dispatch?  

ÁHow to decide when and where in the horizon to 

apply stochastic programming?  

ÁHow to implement an efficient algorithm for real -

time operations?  
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Increasing Renewable Penetration  
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Source: The global status of renewable energy 

Source: Solar Energy News 



Challenge of Uncertainty  
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Source: ERCOT Grid Information 

Wind Forecast vs. Actual 
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Stochastic Programming  
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Stochastic Programming Problem  

Multi-Stage Stochastic Programming 

Two-Stage Stochastic Programming 

[Birge, et. al., 2011] 



Necessary Condition  
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Net Load Uncertainty  

Uncertainty Response  

Security Zone 

Stochastic Programming is Needed 
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min generation cost over a look-ahead window

s.t.

system security constraints at each stage.

Multi-stage ramping constraints.

ää

Dynamic Look Ahead Scheduling  
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Conventional Power System Scheduling (Economic Dispatch):  

min generation cost

s.t.

system security constraints.

ä

Dynamic Look-ahead Scheduling: 

Detailed Mathematical Formulation 

Source: [Xie et. al., 2011] 
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Look - ahead Operation Horizon  
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Source: [Gu et. al., 2012] 



Uncertainty Responses over Horizon  
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Although the uncertainties in the longer run are higher, their impacts on system 

economic risks behave much smaller than in the shorter run. 
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Mathematical Criterion  

Whether to do SLAED? horizon division?  

Mathematical Criterion 

Wind 

Uncertainty 
Contingency  

Uncertainty 

Solar 

Uncertainty 

Load 

Uncertainty 

SLAED: Stochastic Look -ahead Economic Dispatch  
�Ãk: Adjustment weighting factors  
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